Abstract. Paleomagnetic study (34 sites) of thick Cretaceous ~5000 m marine carbonate strata from the Organyà Basin (OB) in the southern Pyrenees reveals a uniformly normal polarity characteristic remanence with varying declination (D) (Berriasian-Barremian, D = 295 o ; AptianAlbian, D = 348 o , upper Cretaceous, D = 354 o ) that resides in magnetite and predates Late Cretaceous/Tertiary folding. The lack of reverse polarity magnetizations in the BerriasianBarremian series, together with their distinct hysteresis properties that are typical of remagnetized carbonates elsewhere, are taken as evidence for a secondary overprint in the lower part of the succession. A hypothesized age of remagnetization near the Barremian/Aptian boundary fits with a major tectosedimentary event in the basin that changed deposition from platform to basinal conditions and increased subsidence during the Aptian. The angular difference (~53 o ) between declination from the remagnetized strata and the mean for AptianAlbian strata indicates that a counterclockwise rotation occurred between the two acquisition times. Part of this rotation is interpreted to be local and due to slip variation along strike of a normal fault that bounded the basin and tilted the pre Aptian series. This Cretaceous extensive phase is framed in the rift evolution of the northern margin of the Iberian plate. The inferred remagnetization age within the OB falls within the range of previously inferred widespread Cretaceous remagnetization events affecting the Iberian plate. In the OB, remagnetization is speculated to have taken place through chemical (burial diagenetic) origin rather than simple thermoviscous resetting.
Introduction
It has always been critical in paleomagnetic research to accurately assign ages to the different magnetization components identified in progressive demagnetization. This aspect has acquired paramount importance since it has become clear in the last 20 years that many rocks can acquire geologically stable, secondary yet ancient, magnetizations that post-date the absolute or biostratigraphic age of the rock [e.g., Kent, 1979 Kent, , 1985 Scotese et al., 1982; McCabe et al., 1983] . A prominent example has been the recognition that sedimentary rocks over a large part of North A m e r i c a ( a n d E u r o p e ) w e r e r e m a g n e t i z e d d u r i n g t h e Pennsylvanian and Permian periods (the well-known late Paleozoic remagnetization "event" in the Appalachian orogen) (see McCabe and Elmore [1989] for a review).
Many paleomagnetic studies of different rock units from the Iberian Peninsula are suggestive of remagnetization processes, although the ages and inferred mechanisms appear to be different [Schott, 1985; Schott and Peres, 1987; Galdeano et al., 1989; Moreau et al., 1992; Villalaín et al., 1994; Juárez et al., 1994 Juárez et al., , 1996 Juárez et al., , 1998 Parés and Roca, 1996] . Most studies report the existence of a Cretaceous remagnetization, dated either by the biostratigraphic age of the rocks studied [Galdeano et al., 1989; Moreau et al., 1992] , or inferred by comparison with the Iberian apparent polar wander path (APWP) [Juárez et al., 1994 [Juárez et al., , 1996 [Juárez et al., , 1998 ]. The Cretaceous APWP for Iberia, however, is only poorly determined, and well-defined paleomagnetic data are required to quantify the Mesozoic counterclockwise rotation of the Iberian 1 Now at Istituto Nazionale di Geofisica, Rome, Italy. Peninsula, which is related to the opening of the North Atlantic and the Bay of Biscay. This major geodynamic feature is documented through paleomagnetic studies [e.g., Van der Voo, 1967 , 1969 and oceanic magnetic anomalies [e.g., Srivastava et al., 1990] . It is essential, however, that paleomagnetic directions are obtained from tectonically stable areas of Iberia and that good magnetic age control is available (especially for secondary remanences). It is worth pointing out that data from contractional belts (i.e., thrusted units within the alpine orogens) might still be useful if relative vertical axis rotations of the different stratigraphic units from a given homogeneous tectonic block are documented. The relative angular variations of declination are independent of younger emplacement-related rotations and may be extrapolated/compared with data from the "stable" areas.
The present study reports on the paleomagnetic and rockmagnetic signature of a thick (~5000 m) Cretaceous series that crops out in the Bóixols thrust sheet from the southern Pyrenees. The study is a follow-up of an extensive magnetotectonic research project carried out in the south Pyrenean Upper Thrust Sheets that provided directional information for the AptianAlbian (16 sites) and Upper Cretaceous (4 sites) series from the Bóixols unit [Dinarès-Turell, 1992; . The study has now been extended to the Berriasian-Barremian series (14 sites), and we have completed rock-magnetic investigations for the entire Cretaceous series in order to tackle the problems outlined above. We document both the existence of an Early Cretaceous remagnetization that affected part of the series, and subsequent counterclockwise rotation, which has implications for the Iberian Mesozoic geodynamic scenario. 
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Geologic Setting
The Organyà Basin (OB) is a west-east trending graben over 80 km long and up to 15 km wide, filled with 4500 m of Lower Cretaceous sedimentary rocks. It forms part of a system of Mesozoic basins linked to the evolution of the North Atlantic margin. The OB was formed upon a substratum of Hercynian basement with a cover of Stefanian, Permian, Triassic and Jurassic sediments. During the Alpine orogeny, part of the sedimentary cover was detached and involved into the South Pyrenean Upper Thrust Sheets [Muñoz, 1991] . The southern margin of the graben is inverted in the frontal part of the Bóixols thrust sheet as a footwall short cut and related hangingwall folds [Bond and McClay, 1995] . The northern exposures coincide with a passive-roof backthrust located in the contact with the Axial zone antiformal stack (Figure 1 ). To the east the Bóixols thrust is cut by the Segre oblique thrust, which was active during the Early Oligocene as an out-of-sequence thrust [Vergés, 1993] .
Chronostratigraphy for the Lower Cretaceous series is based on ammonites, planktonic and benthic (chiefly orbitolinids) foraminifera together with calpionellids and indicates an Early Tithonian-Late Berriasian age for the lower part of the section (N1a unit, Figure 2 ) up to the middle Albian for the Coll d'Abella limestones (Figure 2 ) [Peybernès, 1976; Caus et al., 1990; Martínez, 1982; Schwenke, 1993; Bernaus, 1995; García-Senz et al., 1995] . The chronostratigraphy of the Upper Cretaceous strata is based primarily on planktonic foraminifera [Gómez-Garrido, 1987] and ammonite biostratigraphy [Martínez, 1982] . The development and subsequent inversion of the Organyà Basin can be summarized in four phases. (Table 1) . geomagnetic polarity time scale (GPTS) is from Ogg [1995] . The uppermost sites 1 and 2 (not shown) are located in the Upper Cretaceous Anserola (Coniacian-Santonian) and Reguard (CenomanianTuronian) Formations, respectively, corresponding still to chron C34n. 
Extensional Basin (Berriasian-Middle Albian)
The graben formed in the hangingwall of a major south bounding fault oriented E-W. In transversal section the basin margin was monoclinally flexed at the fault tip, as proved by the onlap and tilting toward the basin of the Aptian sequences. The displacement of the fault dies-out westward along strike, linking to an oblique NW-SE transfer zone located near La Pobla de Segur. Four distinct infilling phases are recorded.
2.1.1. Berriasian-Valanginian sequence. The onset of rifting is marked by a major unconformity close to the TithonianBerriasian boundary. The Jurassic platform became emergent and was deeply eroded in the footwalls of the basin-forming faults. Initial breccias shed from fault scarps are overlain by open marine carbonates and shales, with a shallowing-up evolution (Hostal Nou I sequence) (Figure 2 ). Valanginian deposition is characterized by condensed parasequences in restricted marine nvironments (Hostal Nou II sequence). This phase of "early extension" ended with an important unconformity extending from the Late Valanginian to the Hauterivian.
2.1.2. Barremian-lower Aptian sequence. The Barremian stratigraphy is overall characterized by shallow carbonates with a transgressive-regressive evolution (Prada I and Prada II sequences) (Figure 2) . 2.1.3. Bedoulian-Gargasian sequence. A fundamental change in deposition occurred close to the Barremian/Aptian boundary. The area occupied by the Barremian platform became basinal in a facies sense, with accumulation of hemipelagic marls and black shales that indicate an increase in bathymetry (Cabó and Senyús Formations) . This transgressive cycle is related to the acceleration in slip along the major southern boundary fault. After the tilting maxima the basin was progressively filled at sea level, with no signs of active faulting, ending the sequence with a widespread regression.
2.1.4. Clansayesian-Middle Albian sequence. Black shales and hemipelagic marls make up most of the succession (Font Bordonera and Lluçà Formations). The top of the sequence is eroded under the Cenomanian unconformity (Figure 2 ).
Cenomanian Inversion
Up to 3000 m of Lower Cretaceous strata were removed before the mid to Late Cenomanian as consequence of contraction oblique to the graben boundaries that gently folded the synrift package. 
Stable platform (Mid-Late Cenomanian-Early Santonian)
Following inversion, subaerial erosion reduced the Lower Cretaceous strata to a nearly smooth plain. Overlying the erosion surface, relatively uniform sedimentation prevailed from Cenomanian through Early Santonian time (Santa Fe, Reguard, and Anserola Formations).
Pyrenean Orogeny (Late Santonian-Maastrichtian)
Compressive tectonics led to basin inversion with the development of folds and shortcut thrusts. Detailed investigations of the syninversion deposits indicates that the Bóixols thrust, along with the Sant Corneli anticline and the Santa Fe syncline (Figure 1 ), grew during the Campanian and the Maastrichtian [Simó, 1986, Bond and McClay, 1995] and was later reactivated with lesser amount of displacement during the late Eocene and early Oligocene.
Sampling and Laboratory Procedures
A total of 34 sites spanning the Cretaceous series from the Bóixols thrust sheet has been studied (Table 1 ). In general, the rock types are dark gray colored limestones (mudstones to wackstones), marly limestones, and marls (Table 1) . Massive platform limestones predominate in the pre-Aptian sequences and well-bedded hemipelagic marls and marly limestones constitute the main lithology for the Aptian-Albian sequences (see point 2). Samples were cored (2.54 cm in diameter) with a portable gasoline-powered drill. A site typically consists of 5 to 8 samples distributed along 5 to 10 m of stratigraphic section. In some sites, however, more than 10 m were covered (Table 1) and/or a major number of samples were taken. Cores were split in the laboratory into standard specimens (2.2 cm in length) for paleomagnetic measurements. The natural remanent magnetization (NRM) and its response to stepwise thermal or alternating field demagnetization were measured in a GM400 two-axis cryogenic magnetometer at the University of Oxford (Aptian-Albian and Upper Cretaceous sites), and in a 2G Enterprises cryogenic magnetometer at the University of Utrecht (Berriasian-Barremian sites). Characteristic remanent magnetizations (ChRM) were computed by least squares fitting [Kirschvink, 1980] on the orthogonal demagnetization plots [Zijderveld, 1967] . The initial susceptibility and its variations upon thermal cleaning were measured on a Kappabridge (KLY-2) instrument. Stepwise acquisition of a uniaxial isothermal remanent magnetization (IRM) up to 1.5 T in a pulse magnetizer and subsequent thermal demagnetization were performed. Hysteresis behavior was studied with an alternating gradient f o r c e m a g n e t o m e t e r (A G F M , M i c r o m a g , P r i n c e t o n Measurements Corporation) capable of resolving magnetic moments as low as about 2 x 10 -8 emu (1 emu = 10 -3 Am 2 , SI). Small chips of sample (~30-50 mg) were mounted directly on the probe tip with the aid of vacuum grease for adhesion. Values of saturation magnetization (Ms), saturation remanence (Mrs) and coercive force (Hc) were determined from hysteresis loops. The coercivity of remanence (Hcr) was obtained from backfield demagnetization of Mrs in the AGFM. Most determinations of magnetic moment were repeatable to within 2%.
Results
IRM Experiments and Susceptibility
All studied Berriasian-Barremian samples display a similar behavior in acquisition of a 1.5 T IRM (Figure 3a 90% of the saturation isothermal remanent magnetization is attained below 0.2 T, indicating a low-coercivity mineral as the carrier of the magnetization. Only very occasionally samples did not saturate, and a progressive increase of IRM intensity above 0.2 T, indicating the minor contribution of a high-coercivity phase, is observed. The same behavior was observed for rocks from Aptian-Albian and Upper Cretaceous strata [Dinarès-T u r e l l, 1 9 9 2 ; D i n a rès -T u r e l l e t a l. , 1991]. Thermal demagnetization of the IRM (Figure 3b) shows maximum unblocking temperatures below 500 o C, which are compatible with some type of magnetite, and not necessarily Ti-rich magnetite (e.g., low unblocking CRM of relatively pure authigenic magnetite). A subtle change of slope at 340 o C could indicate the contribution of a magnetic iron sulfide (pyrrhotite?) to the IRM. Maximum unblocking temperatures of 450 o -480 o C are also observed upon thermal demagnetization of the NRM (see below) but no substantial decay is observed in the 300 o -340 o C interval. Hence it is believed that magnetite is the main remanence carrier in those rocks, although a minor contribution of iron sulfides cannot be ruled out. Low-field magnetic susceptibility measured after every heating step for the Berriasian-Barremian rocks (Figure 3c) indicates two general behaviors. Most of the samples display a gradual decrease of susceptibility, which is most pronounced above 380 o C and coincides with the unblocking of remanence. The other set of samples is characterized by an important increase of susceptibility at about 400 o -450 o C that can start at lower temperatures. Samples from this second group are chiefly marly lithologies (sites 22 and 31). It is common to observe in marly lithologies an increase in susceptibility at around 400 o -450 o C, which is usually ascribed to the breakdown of clays and/or the accompanying pyrite and the formation of new magnetite [van Velzen and Zijderveld, 1982] . As a rule, the Aptian-Albian strata, which are dominated by marly lithologies, also display this typical increase of susceptibility at around 400 o -450 o C [Dinarès-Turell, 1992; .
Hysteresis
Hysteresis loops generated for the Berriasian-Barremian samples display "wasp-waisted" behaviors regardless of having paramagnetic or diamagnetic slopes (Figure 4) . Waspwaistedness is considered indicative of a bimodal distribution of grains with contrasting coercivity [Jackson, 1990; Roberts et al., 1995; Tauxe et al., 1996] . This leads to high Hcr/Hc ratios. For the case of a single mineralogy, the behavior must be explained by differences in grain size. In the Berriasian-Barremian sites under study, where only magnetite is expected as the dominant phase, the data are consequently better explained by a large population of superparamagnetic grains in association with the more stable single domain (SD) grains carrying the remanence. In contrast, samples from the Aptian-Albian and Upper Cretaceous strata do not display wasp-waisted hysteresis loops (Figure 4) .
Coercivity (Hcr/Hc) and remanence (Mrs/Ms) ratios for the Berriasian-Hauterivian and oldest Barremian sites (sites 24 to 34, Table 1 and Figure 2 ) are high in comparison to those reported for a synthetic mixture of SD plus multidomain (MD) grains [Parry, 1982] but are consistent with results for remagnetized carbonate rocks (Figure 5a ) [e.g., Jackson, 1990; Channell and McCabe, 1994] . On the other hand, the younger strata (sites 1 to 23, Table 1 , and Figure 2 ) generally plot on the non remagnetized trend. Considering the hysteresis ratios as a "remagnetization fingerprint" , the separation of the Cretaceous rocks studied into a BerriasianBarremian remagnetized group and a younger unremagnetized group is obvious. The coercivity ratio Hcr/Hc = 4, which defines the higher boundary of the pseudosingle domain (PSD) threshold field (Figure 5a and 5b) , roughly delimits the two groups. Few samples from the younger group plot above this limit and fit better to the remagnetized trend (Figure 5a ), but excluding these few exceptions, samples from the Aptian-Albian and Upper Cretaceous strata normally have Hcr/Hc<4 and fit to the known unremagnetized trend. Samples from the Prada II sequence (sites 21 to 23; Table 1 and Figure 2 ), which can be assigned an Upper Barremian-Lower Aptian age, are included in the younger unremagnetized group. Saturation magnetization (Ms), which can be taken as a rough indication of concentration, spans 2 orders of magnitude (Figure 5c ). Ms is highest for the oldest remagnetized Berriasian-Hauterivian sites (Hostal Nou I-II sequences, sites 29 to 34), intermediate for the remagnetized Barremian sites (Prada I sequence, sites 24 to 28), and lowest for the unremagnetized younger rocks (sites 1 to 23), although some overlap between the three groups exists (Figure 5c ). The same variation pattern is observed for the NRM intensities, which range from 3 to 30 x 10 -3 A/m for the BerriasianHauterivian sites, 3 to 60 x 10 -4 A/m for the Barremian sites and 1 to 15 x 10 -4 A/m for younger strata.
Demagnetization of the NRM
All Aptian-Albian and Upper Cretaceous strata (sites 1 to 20; Table 1 and Figure 6a) show similar behavior during NRM d e magnetization. Thermal and alternating field treatment yield similar directions but thermal demagnetization was preferably used. Two remanent magnetization components can be identified, in addition to a third component, which is removed below 100 o -150 o C and seems to be related to a drilling or storage viscous acquisition (i.e., is parallel to the specimen long axis). A low-temperature, low-coercivity component ( L ) with unblocking te m peratures of less than 300 o C or a coercivity of about 20-25 mT is then removed (Figure 6a ). This component conforms to the pre s ent geomagnetic field direction and therefore is regarded as a secondary recent overprint. Finally, a high-temperature c o m p o n e n t ( H ) with unblocking temperatures distributed from about 250 o C to 450 o -500 o C is observed. The high-temperature comp o nents decay toward the origin in their orthogonal vector plots. Above those temperatures, growth of new magnetite is identified by an increase in susceptibility and erratic behavior in dema g netization. The paleomagnetic site mean directions of the H co m ponent for the Aptian-Albian sites (sites 5 to 20; Table 2 and Figure 6b ) pass the fold test (Figure 6c ), indicating that magnet i zation predates the Late Santonian-Maastrichtian folding. A r o bust fold test for the Upper Cretaceous sites (sites 1 to 3) is pr e cluded because too few sites are available. However, the statist i cal parameters are much better grouped after tectonic correction (i.e., the k parameter increases from an in-situ value of 3.8 to a tectonic corrected value of 77.1; Table 2 ). This suggests a pr e folding origin for the magnetization. Three Aptian-Albian sites (9, 16, and 17) and one Upper Cretaceous site (4) were excluded from the statistical computations. Site 9 was rejected although its site-mean direction agrees with the overall Aptian-Albian mean direction (Table 2) because it is located in a tectonic subunit bounded to the north by a backthrust (Figure 1) . Site 17, which is located in the footwall and very close to the backthrust mentioned above (Figure 1) , was excluded because the mean declination deviates significantly from the overall Aptian-Albian direction ( Table 2 ). The inferred relative counterclockwise rotation at site 17 is interpreted as a local effect related to the backthrust (Figure 1) . Finally, site 16 (located along the Noguera Pallaresa river (Figure 1 ) is excluded because it represents an outlying direction indicating a relative clockwise rotation when compared to the rest of the Aptian-Albian sites (Table 2 ). This rotation is confirmed by a neighboring site in Upper Cretaceous strata (site 4, Table 2 ) and likely reflects local deformation within the Bóixols thrust sheet. Hence the exclusion of the directional data from these two sites along the Table 2 ). The 95% confidence cone for the grand site mean direction is represented. (c) Incremental fold test on the Aptian-Albian sites showing the variation in statistical parameters k and α 95 with percent untilting.
Noguera-Pallaresa river is justifiable (Table 2) .
NRM demagnetization for the Berriasian-Barremian sites (sites 21 to 34, Table 2 ) shows a constant behavior (Figure 7a) , that is similar to that described for the Aptian-Albian and Upper Cretaceous sites (L and H components) . In this case, however, NRM intensities are usually higher and the viscous component removed below 150 o C is somewhat more prominent. Due to the similar bedding attitude at the Berriasian-Barremian sites, no statistically significant fold test can be carried out. However, the Table 2 ). The three youngest Barremian sites (21-23) are indicated (see text for explanation).
inclination of the H component in geographic (in situ) coordinates is too shallow to represent any field direction of Cretaceous or younger age (Table 2 and Figure 7b ). This suggests that this component was probably acquired prior to or during the Late Cretaceous-Tertiary folding in the region (see discussion). The younger Barremian sites (21-23) have more north directed declinations than the oldest sites and largely contribute to the dispersion of the declination in the BerriasianBarremian set (Figure 7b ). For this reason and the fact that the corresponding hysteresis properties are also different in those sites (i.e., they match the "unremagnetized" class as discussed above) the mean paleomagnetic direction for the BerriasianBarremian sites has been separated in two groups (Table 2) .
Discussion
The polarity of the H component for all sites in AptianAlbian and Upper Cretaceous strata (sites 1 to 20) is normal. This is in agreement with the biostratigraphic age of the rocks (i.e., it corr e sponds to the normal chron C34n or Cretaceous Quite Zone, Figure 2) . Moreover, the positive fold tests as well as hysteresis properties collectively argue in favor of a primary magnetization (i.e., acquired during or soon after deposition). The mean Aptian-Albian direction from the OB (Table 2 and Figure 6b ) is statist i cally coincident with the expected Aptian reference direction for Iberia derived from strata near Lisbon [Galdeano et al.,1989 ] (D/I = 349.1 o /51.8 o , α 95 = 7.0). Reference directions are calc u lated for a common location at Tremp (42.2 o N/1 o E , Figure 1) . Seemingly, the Upper Cretaceous mean direction (Table 2) does not differ significantly from the Upper Cretaceous calculated reference direction obtained from the Lisbon basalts [ Van der Voo and Zijderveld, 1971] (D/I = 354.9 o /43.9 o , α 95 = 3.0). These observations have been previously used to support lack of vertical axis rotation during Alpine deformation and emplacement of the Bóixols thrust sheet [Dinarès-Turell, 1992; .
Normal polarities for the H component were also observed for all our Berriasian-Barremian sites (sites 21 to 34). In this case, however, the inferred biostratigraphic age places them within an interval with numerous reversals (BerriasianBarremian, Figure 2 ). Even considering that the Hauterivian is (Table 2) . missing and that paleomagnetic sampling is not continuous, the absence of reverse polarity H magnetizations in those sites makes them suspicious of remagnetization. As an example, sites 30 and 31, which span 10 and 40 m, respectively, along the entire N3 Valanginian unit (sampling resolution of ~2 m) (Table 1 a n d F i g u r e 2 ) , d o n o t s h o w a n y r e v e r s e p o l a r i t y magnetizations. As outlined above, the hysteresis properties for the Berriasian-Hauterivian and older Barremian sites (24-34) indeed indicate that those sites are r e magnetized. As mentioned above, strata at the three younger Barremian sites (Prada II sequence, sites 21-23), which might be Aptian in age given the biostratigraphic information, have hy s teresis properties that classify them as unremagnetized and ther e fore they have been considered separately. The aspects related to the paleomagnetic directional data from the Berriasian-Barremian sites are discussed below. [Casquet et al., 1990] alkaline magmatism & metamorphism Pyrenees & Basque Country [Montigny et al., 1986] paleomagnetic rotation Iberian data 
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Inferred age of remagnetization Iberian Range [Juárez et al., 1998] Figure 9. Plot of paleomagnetic declinations versus geologic time (timescale of Ogg [1995] ) for results from Iberia and the Organyà Basin calculated for a common reference site at Tremp (42.2 o N, 1 o E). The α 95 error envelope is drawn for the Iberian data, and three declination group means that define two rotational events are marked (A, B, and C). Numbers besides the points identify the sources of the data: 1, Steiner et al. [1985] , Sierra de Aguilón (Iberian Range); 2, Juárez et al. [1998], Iberian Range; 3, Schott and Peres [1987] , north central Spain; 4, Galbrun et al. [1990] , Bias do Norte (Algarve): 5, Moreau et al. [1997], Algarve; 6, Galdeano et al. [1989] , sediments near Lisbon; 7, Vandenberg [1980] , Vega del Pas (northern Spain); 8, Moreau et al. [1992] , Maestrat (Iberian Range); 9, Galdeano et al. [1989] , sediments near Lisbon; 10, Moreau et al. [1997] , Algarve; 11, Storetvedt et al. [1987] , Sintra mafics only (central Portugal); 12, Van der Voo [1969] , Sintra granit (central Portugal); 13, Van der Voo and Zijderveld [1971] , Lisbon basalts; 14, Van der Voo [1969] , Monchique syenite (southern Portugal); 15, Storetvedt et al. [1990] , Monchique dikes (southern Portugal).
remagnetization of Mesozoic carbonates of the Vocontian trough, southeast France, has also been interpreted as a consequence of burial diagenesis during basin maturation [Katz e t a l. , 1998 ]. A transition from high to low N R M and anhysteretic remanent magnetization intensities was found to correlate with presence/absence of smectite, with both features occurring at different biostratigraphic positions along the basin [Katz et al., 1998 ]. Moreover, strontium isotope data are not consistent with alteration by orogenic-type fluids, which reinforces the burial diagenetic remagnetization hypothesis for those rocks.
We have shown in the OB how saturation remanence (Ms) and NRM intensity both vary from high values in the oldest remagnetized strata to lower values in the younger non remagnetized strata. Unfortunately, the clay mineralogy and their burial diagenetic trends in the Cretaceous of the OB have not been studied to allow direct comparison with the paleomagnetic results. Also, data on the organic matter maturation throughout the basin are not available to independently test the burial diagenetic mechanism as the cause for the secondary authigenesis of magnetite. Nevertheless, this mechanism remains a testable hypothesis in the OB. Moreover, there is a good agreement between the postulated timing of this remagnetization and the subsidence history derived for the OB. The hypothesized age near the Barremian/Aptian boundary for the remagnetization event coincides with an increase of subsidence that changed the depositional trend to basinal conditions with a high sedimentation rate (Figure 2) . The possibility of a thermoviscous resetting related to a thermal event remains more unlikely. This is basically because there is no apparent coincidence between the timing of remagnetization in the OB, as outlined in this study, and other known Mesozoic thermal events in the Pyrenean and Iberian realm, which have been dated by isotope age methods between the Albian and the Cenomanian [Montigny et al., 1986; Casquet et al., 1990; Vergés and García-Senz, 2000] (Fig. 9) .
Implications for the Iberian Cretaceous Evolution
If the ChRM of the Berriasian-Barremian limestones truly represents a secondary magnetization acquired at about the Barremian/Aptian boundary time, then the implications of the paleomagnetic data from the OB can be further analyzed. As the respective Aptian-Albian and Late Cretaceous data from the OB match the corresponding reference directions for Iberia, we have no reason to invoke significant rotation related to thrust sheet emplacement. The angular difference between the Aptian-Albian mean direction and the direction of the Barremian/Aptian secondary magnetization is ~53 o , whereas the site mean direction for the oldest non remagnetized sites (21-23, Upper BarremianLower Aptian strata) is at an intermediate position (Figures 8 and  9 ). Given that the rotation of the Iberian peninsula estimated from paleomagnetic data amounts to less than 40 o [ Van der Voo, 1967; Galdeano et al., 1989; Van der Voo, 1993] , the internal relative rotation observed along the stratigraphic package of the OB must represent, at least partially, a Cretaceous age local rotation of the basin or of a larger "Pyrenean" domain. The rotation of the Iberian peninsula (Figure 9 ) can be partitioned as two phases considering all the available paleomagnetic data. A fast Barremian age counterclockwise rotation of ~26 o is likely, although data for this age and hence the rate of rotation is largely defined by a single study on sedimentary rocks near Lisbon [Galdeano et al., 1989] (point 6 in Figure 9 ). An additional counterclockwise rotation of ~1 3 o occurred between the Albian and the Maastrichtian. The data from the OB are consistent with a very fast counterclockwise rotation of pre-Albian age and a subsequent minor rotation. However, the exact age and magnitude do not coincide with the Iberian data set. In the OB the main rotational phase appears to have taken place between Late Barremian and the Early Aptian and is about 53 o . Furthermore, the hypothesized Barremian/Aptian age for the remagnetization in the OB is similar to the range of the inferred age for the secondary magnetization acquisition in Jurassic rocks from the Iberian Range deduced by comparison with the Iberian reference dataset [Juárez et al., 1998 ] (Figure 9 ). Yet, the total amount of Mesozoic rotation in the Iberian Range (~33 o ), as defined by the primary Jurassic direction, is less than the inferred Cretaceous rotation in the OB. Therefore, and independently of whether the remagnetization events are coeval, the data from the OB indicates that this domain has likely behaved individually at least during its pre-Albian evolution. We believe that most of the counterclockwise rotation observed in the OB represents a Cretaceous local rotation. This is consistent with a westward slip decrease of the E-W normal fault that bounded the basin at the time (now frontal thrust as consequence of the Pyrenean inversion) as inferred by tectosedimentary evidences [Vergés and García-Senz, 2000] .
Conclusions
A prefolding magnetization of normal polarity residing in magnetite (H component) has been recovered in all Lower and Upper Cretaceous strata from sites in the Organyà Basin at the Bóixols thrust sheet. Despite the similar behavior of samples from all parts of the section during NRM demagnetization, we believe that the H component does not date to the age of the rocks in oldest Berriasian-Barremian sites and hence represents a remagnetization. One argument supporting this is that all sites d i s p l a y n o r m a l p o l a r i t y m a g n e t i z a t i o n , a l t h o u g h t h e biostratigraphic age of the rocks places them in an age interval with numerous reversals. Additionally, the hysteresis properties are consistent with previously recognized properties of other limestones that have been remagnetized. A primary nature of the H component is likely for younger sites in Aptian-Albian and Upper Cretaceous strata, based on both their polaritybiostratigraphic placement and their rock magnetic properties. The paleomagnetic direction of the H component implies about 53 o counterclockwise relative rotation between the time of acquisition of the secondary magnetization in the BerriasianBarremian sites and that in the Aptian-Albian sites, which have a primary magnetization. Assuming the hypothesis of remagnetization at about the Barremian/Aptian boundary (i.e., the magnetization of the Berriasian-Barremian sites has this age) the amount of rotation is well above the accepted maximum a m o u n t o f M e s o z o i c r o t a t i o n f o r I b e r i a (~3 5 o -4 0 o ). Consequently, we invoke that at least part of the inferred rotation is local and probably linked to faulting along basin bounding structures. Furthermore, rocks were remagnetized during a stage preceding the subsidence maxima in the basin and the rotation itself. Burial diagenesis is regarded as a plausible mechanism of remagnetization. Independent studies on the clay mineralogy and organic matter evolution remain to be done in the OB. In any case, the use of hysteresis parameters as "remagnetization fingerprint" has shown to be a valuable analytical tool in carbonate rocks, and it is expected that its use in other Mesozoic carbonate rocks from Iberia will help to further establish the extent and ultimately the mechanisms of remagnetization when coupled with additional independent studies.
